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© A device for detecting relative movement between vehicles, mainly for preventing collisions. 

© The device, which is intended to be associated P& 1 

preferably with one of the rear-view mirrors (B) of a 
motor vehicle (A), comprises a microwave unit which 
makes use of the Doppler effect to detect and in- 
dicate the presence of other vehicles (F) which are 
approaching and which may collide with the vehicle 
(A) on which the device is mounted. 
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to a risk of collision with the motor vehicle A and 
an indication of their presence would therefore be 
distracting to the driver of the motor car A. 

In general, the angular extent of the cover 
provided by the device 1 is defined by a main lobe 
having an aperture of the order of 10-60*, prefer- 
ably 30-45*. oriented so that the axis Li of the 
main lobe L is at approximately 45* to the direc- 
tion of movement D of the vehicle. 

Naturally, although the positioning of the device 
1 near the rear-view mirror can undoubtedly be 
advantageous (also from the possibility of integrat- 
ing the device 1 with the rear-view mirror), other 
mounting arrangements are possible and, in par- 
ticular, it may be positioned on other parts of the 
motor vehicle A, for example near its rear end. 

With reference to the block diagram of Rgure 
2, a supply unit is indicated 2 and, as well as 
providing a stabilised supply voltage (8 volts dc) to 
all the components of the device 1 , it also provides 
a modulated supply to a microwave generator 3. 
The latter is preferably constituted by a Gunn di- 
ode mounted in a cavity, which forms part of a 
trumpet wave-guide cavity unit 4 which faces out- 
wardly of the device 1 so as to create the lobe L of 
Rgure 1 . 

The Gunn diode 3 preferably operates at a 
frequency of the order of 2-24 GHz. 

This selection is dictated by the need to 
minimise the dimensions of the unit 4 and of the 
device 1 as a whole whilst keeping the gain of the 
antenna high (for example 17 dB). It is important 
for the gain to be sufficient to keep the angular 
amplitude of the radiation lobe L contained. This is 
to prevent secondary lobes, which are inclined to 
the axis U of the main lobe, from providing false 
indications. This may occur during movement very 
close to a row of motor vehicles parked at the side 
of the street or during passage close to other 
vehicles travelling in the opposite direction. 

Moreover, the supply 2 introduces a small 
ultra-sound-frequency ripple (for example 30-40 
KHz) into the supply voltage of the Gunn diode 3. 
The fact that the supply to the microwave gener- 
ator 3 is modulated prevents interference between 
two or more collision-prevention devices 1 accord- 
ing to the invention mounted on two vehicles which 
pass each other at a distance less than or equal to 
the range of the device. 

Two microwave detectors indicated 5 and 6, 
preferably constituted by two Schottky diodes, are 
mounted within the unit 4 so as to be struck by the 
radiation emitted by the generator 3 and reflected 
by obstacles situated within the spatial region in- 
vestigated ( lobe L) 

The two detectors 5, 6 are separated by a 
distance d (measured in the direction of propaga- 
tion of the radiation) which constitutes an odd mul- 



tiple of a quarter of the wavelength X of the radi- 
ation emitted by the Gunn diode 5. 
In other words d = (2n + 1). X/4. 
Since they are located within the unit 4, the two 
5 diodes 5, 6 are also struck by the radiation emitted 
directly by the Gunn diode so that the local fre- 
quency is available for mixing with and conversion 
of the reflected signals received. 

The signals resulting from the detection of the 
w reflected waves are sent to two respective amplifier 
blocks 7 and 8. 

Their separation by a distance d which is an 
- odd multiple of a quarter of the wavelength makes 
the detectors 5 and 6 sensitive to the Doppler shift 
75 undergone by the radiation emitted by the Gunn 
diode 3 as a result of its reflection from a moving 
obstacle. 

The amplitude of this shift is shown in KHz on 
the ordinate scale of the graph of Rgure 3 as a 
20 function of the velocity of the device 1, and hence 
of the vehicle on which it is mounted, relative to 
other vehicles, which is shown on the abscissa in 
Km/hour. 

The present invention is therefore based on the 
25 use of a Doppler-effect movement detector which 
operates as a transceiver. In fact there is a trans- 
mission section (the Gunn diode 3) which supplies 
high-frequency power (in the microwave range) and 
an antenna circuit such as to achieve impedance- 
30 matching between the generator and the medium 
in which the electromagnetic waves are propa- 
gated. 

The receiver section also uses an antenna 
which is usually, but not necessarily, the same as 
35 that used by the transmitter. The Schottky diodes 5 
and 6 are supplied with a portion of the signal 
emitted by the Gunn diode 3 and with the signal 
reflected from the environment The beat frequency 
of these two signals of the same frequency' is 
40 therefore zero. Only when an object of sufficient 
size moves into the irradiation lobe of the unit 4 is 
the frequency of the signal received shifted by the 
Doppler effect. In this case, the value of the fre- 
quency difference is other than zero. The frequen- 
ts cy shift varies from a few tenths of a Hz to many 
kHz, 

Because of regulations relating to the use of 
the electromagnetic spectrum as regards micro- 
wave detectors, the manufacturer has been obliged 

so to set the transmitter frequency to a well-defined 
value. Clearly, under these conditions, two devices 
situated at a distance apart at least equal to the 
nominal range, could Interfere with each other if the 
two transmission frequencies differed only slightly, 

55 that is from a few Hz to several KHz. In the present 
case, the frequency modulation of the transmission 
oscillator (the Gunn diode 3) with an ultrasound 
frequency prevents the beat frequency from occur- 
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operating lobe with an aperture of from 10 to 600, 
preferably 30* . 

7. A device according to any one of Claims 1 ? 
2 or 6, characterised in that it includes means for 
mounting it on the vehicle (A) at an angle of the 5 
order of 45* to the normal direction of travel (D) of 

the vehicle (A). 

8. A device according to any one of the pre- 
ceding claims, characterised in that it includes an- 
tenna means with a gain of the order of 17 dB in 10 
the operating range of the device.. 

9. A device according to any one of the pre- 
ceding claims, characterised in that the electro- 
magnetic waves have a given wavelength (X) and 

the detector means comprise two sensitive ele- 75 
ments (5, 6) separated from each other by a dis- 
tance (d) which is an odd multiple (2n + 1) of a 
quarter of the said wavelength (X) . 

10. A device according to any one of Claims 1, 

2 or 9, characterised in that the detector means 20 
comprise two Schottky diodes arranged to be 
struck by the electromagentic waves produced by 
the generator means (3). 

11. A device according to Claim 1 or Claim 2, 
characterised in that the generator means (3) carry 25 
associated modulator means (2) for the frequency 
modulation of the electromagnetic waves at a given 
frequency. 

12. A device according to Claim 11, charac- 
terised in that the given frequency is an ultra-sound 30 
frequency. 

13. A device according to Claim 1 or Claim 2, 
characterised in that it includes means (15) for 
sensing the movement of the vehicle (A) and which 

can identify at least one condition from the station- 35 
ary condition and the reversing condition of the 
vehicle (A), in that the detector means (5 to 10) are 
sensitive to Ooppier shifts corresponding to at least 
a first and a second range of speeds of the vehicle 
(A) relative to other vehicles (F), the first range 40 
being wider at its lower end than the second range 
and in that the sensitivity of the device is limited to 
said second range when the sensor means (15) 
indicate that the vehicle (A) is in at least one of the 
stationary condition and the reversing condition. 45 
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